2 postnatal diet. 3 4 Running Title. Effect of diet on lipidome of perinatal vagina 5 6 Summary sentence. Vaginal swab lipidome profiles at 48 h reflect the fat composition of 7 neonatal diet during first two days postnatal.
Introduction
we found that lipid profiles of vaginal swabs taken on postnatal day 14 differed between gilts 81 that were fed milk replacer during the first 48 h postpartum before return to litter versus gilts that 82 suckled sow's milk continuously from birth [15] . 83 84 While our previous studies supported the potential of using biological material obtained from 85 vaginal swabs to distinguish between gilts exposed to different nutritional environments the first 86 2 days postnatal [16] , the lapse of time from colostrum exposure and relatively small sample size 87 limited interpretation. In this study, we further investigated the efficacy of using MRM-profiling 88 of vaginal lipids to differentiate PND 2 vaginal swabs between gilts suckled by sow or fed milk 89 replacer. Secondly, we tested the effect of a lard based supplement on vaginal lipid profiles of 90 gilts [17] [18] [19] [20] . 91 which was 1:2 replacer to tap water. Reconstituted milk replacer was stored in a refrigerator and 116 warmed to room temperature prior to feedings. Piglets were fed using Evenflo Classic slow-flow 117 0-3-month infant bottles (Evenflo Feeding, Inc.) approximately every 2 h, with a minimum of 5 118 ml fed per time point. In the event piglets did not consume at least 30 ml after two consecutive 119 feedings, 15 ml of milk replacer was oral gavage-fed using a 30 ml syringe and Kendall™ 4.7 120 mm x 41 cm feeding tube (Medtronic, Minneapolis, MN) . The fat supplement was administered 121 at the back of the throat in 3 ml room-temperature doses using a 5 ml syringe at 6 h, 12 h, 24 h, 122 and 36 h after birth. Swallowing was observed to ensure the supplement was delivered.
124
Blood samples were collected from gilts at 48 h postnatal. A 22 g x 1.5-inch needle and a 3 ml 125 serum Vacutainer ® (BD Life Sciences) tube was used to collect blood by jugular venipuncture. 126 Blood samples were refrigerated and allowed to clot overnight. Serum was collected following 127 centrifugation (Horizon Model 614B Centrifuge; Fisher Scientific) for 25 minutes at 2,500 g and 128 stored at -20°C until analysis. Jose, California) and immediately placed on dry ice for transport. Samples were stored in a -138 80°C freezer until lipid extraction and analysis. Fat supplement preparation 142 The fat supplement was created by emulsifying pork lard (Berkshire pork lard, EPIC; Austin, 143 TX). Pork lard was used as the fat source because the fatty acid composition of lard is similar to 144 sow colostrum [21] ; Tween 80 was used as an emulsifying agent. A 30% volume/volume 145 solution of lard/2% aqueous solution of Tween 80 was prepared using a homogenizer to 146 microscopically distribute the lipid aggregates with low heat. The emulsion was stored at 4˚C. for bottle-feeding. The procedure for these samples began at the phase separation step (i.e. no 171 water was added to the samples). Supplemental Table S1 for classes scanned). Initial data processing 190 of the profiles obtained was carried out by converting each set of MRM-profiling method data 191 into mzML format using MSConvert20. Next, the signal intensity for the ions present in NL and 192 Prec mass spectra was obtained using an in-house script. Ions with values of counts >1000 were 193 selected as parent ions and the product ion or neutral loss information was used for selecting ion Table S2 ). TAG 198 have no polar head or diagnostic functional group fragment, precluding them from the discovery 199 step of analysis. During screening phase, TAG were profiled using parent ions and a product ion 200 related to the presence of specific fatty acyl residues (16:0, 16:1, 18:0, 18:1, 18:2, and 20:4).
201
MRMs identified in the discovery step and TAG MRMs were divided into 8 groups, or 8 202 screening methods. The methods were organized by factors such as lipid class to optimize the 203 efficiency of the machine and to limit the number of precursor ion/product ion pairs screened per 204 sample injection. Thus, for each of the 8 methods, intensities of approximately 250 MRMs were 205 measured per 8µl sample injection. Since cellular content in each sample may vary when using swabs, prior to screening lipid extract amount was recorded across samples by scanning for the 207 precursor ion of m/z 184, which profiles the most abundant lipids in cells, namely PC and SM 208 lipids. In this way, intensities for PC lipids were measured, and samples were diluted using the 209 same flow injection solvent to achieve a similar concentration for comparative relative analysis. Table S3 ) and 197 MRMs 218 (Supplemental Table S4 ) were organized into two distinct methods (Method 1 and Method 2, 219 respectively) for Screening Phase II analysis. were assigned using the associated functional group and biological information. Metlin MS/MS 245 Spectrum Search was used with the following settings: precursor ion mass from the mass 246 spectrometer reading for m/z value, maximum tolerance at 100, collision energy at 10 eV or 20 247 eV, MS/MS tolerance at 0.5, peaks included the product ion mass m/z with an intensity of 100, 248 positive mode, and M+H was selected for the adduct. If the suspected ion pair was a TAG,
249
M+NH 4 was also selected as an adduct to account for ammonium acetate. The copyright holder for this preprint (which was not peer-reviewed) is the author/funder. It . https://doi.org/10.1101/593392 doi: bioRxiv preprint
Results

289
Effect of postnatal diet on vaginal lipid profiles. 290 The discovery phase identified a total of 1486 unique MRMs in pooled isolates from vaginal 291 swabs. Glycerolipids with saturated bonds encompassed 37% of identified lipids ( Figure 1A ;
292 Supplemental Table S2 ). Glycerolipids with unsaturated bonds were next in abundance with 25% Table S2 ). Screening Phase I 296 analysis found 146 MRMs ( Supplemental Table S3 ) that best discriminated between suckled and 297 bottle-fed vaginal lipids, and 197 MRMs ( Supplemental Table S4 ) that best discriminated 298 between vaginal lipids of gilts with and without fat supplementation.
300
For Screening Phase II, the 146 MRMs that distinguished between suckled and bottle-fed 301 treatments were organized into Method 1 analysis, which consisted primarily of TAGs, 302 acylcarnitines, and glycerolipids ( Figure 1B) . Tentative attributions were assigned to 91/146 303 lipids in Method 1 ( Supplemental Table S5 ). Principal component and hierarchical cluster 304 analysis showed distinct clusters by treatment groups of suckled versus bottle-fed milk replacer 305 (Figure 2A and 2B) . ROC curve analysis identified 18 MRMs with AUC values greater than The high correlation of MRM intensities between nutrition source and swab were primarily driven 365 by lipids that were significantly more abundant in milk replacer than colostrum samples. These was not completed with the fat supplement. Thus we can only speculate that the higher cholesteryl 394 ester content in swabs was a response to the higher fat diet. Two glycerol lipids with EPA residues 395 and ceramide were numerically lower in vaginal swabs of fat supplemented gilts. EPA is either 396 absorbed from the diet or synthesized from the essential fatty acids linoleic and alpha linoleic acid.
397
A potential explanation of these findings is that direct supplementation of piglets with animal fats 398 lowered the bioavailability of EPA (or linoleic and alpha linoleic acids). In the mature gut, Vaginal swab lipidomes were significantly affected by composition of early postnatal diet.
410
Multiple lipid molecules were differentially abundant between gilts exposed to colostrum versus 411 gilts fed milk replacer and gilts fed with and without fat supplement the first 48 h of life. Several 
